Abstract
Introduction

29
Autozygosity, meaning inheritance of an ancestral allele in the homozygous state is 
35
is known to cause severe congenital metabolic consequences in the off-spring 1 . In addition to
36
that moderate inbreeding due to isolation in populations has been shown to cause unfavorable
37
outcomes among with cardio-metabolic and neuropsychiatric parameters 2, 3 . Inbreeding was
38
shown to associate with an increase in fasting glucose, blood pressure, body mass index
39
(BMI), waist-hip ratio (WHR) and decrease in high-density lipoprotein cholesterol (HDL-C),
40
intelligence quotient (IQ) and height 4, 5 . We have previously shown that some metabolites can 
49
involved in the pathophysiology of disease 7, 8 . In line with this, several circulating molecules
50
have been found associated with T2DM: such as phospholipids, branch-chain amino-acids and 51 lipoprotein subclasses [9] [10] [11] . In order to find target endophenotypes for researching the 52 recessive genetic effects, we studied the influence of inbreeding over a selected list of metabolites that are known to be related to changes in glucose. Figure 1 shows the outline 54 of the step-wise analysis design.
56
Methods
57
Study population
58
The 
212
Correlation of inbreeding with T2DM metabolites
213
The inbreeding coefficients for ERF population and their comparisons to the ones 214 calculated for the (outbred) Rotterdam Study population are given in Figure 3A . The family-based ERF study has much higher skewness value than the population-based Rotterdam study.
216
The separation between the distributions is the most remarkable for the FEXOME values with Table 4 ).
232
Among those 12 metabolites were common (P-value < 0.05) in both whole genome- 
for FWG). S-HDL-
243
ApoA1 also correlated with FPED (r= 0.05, P-value= 8.0 × 10 -3 ) and FEXOME (r= 0.04, P-value= 244 0.024) (Supplementary Table 5 ).
248
Eight metabolites remained statistically significant after correcting for multiple testing (P- 
259
Full results from the BMI adjusted model are given in Supplementary 
275
ABCG5, PLTP and APOC1 (the full list is given in Supplementary Table 6 ).
276
The remaining four metabolites (LDL-triglycerides, S-HDL-ApoA1, S-LDL-triglycerides
277
and XS-VLDL-cholesterol) were not studied in GWAS before and for those we performed GWAS
278
in ERF. For S-HDL-ApoA1, we successfully detected a novel region located in 1q41 by using 279 the genetic model that tests the dominant effect of the effect allele used (hence, the recessive 280 model for the non-effect allele). In total three SNPs (rs78230510, rs118043948 and 281 rs1538560) in the vicinity of DISP1 gene passed the predefined genome-wide significance
282
threshold for the dominant model (P-value < 5 × 10 -8 , Supplementary Table 7 ). The GWAS
283
of the remaining traits did not yield any novel genome-wide significant loci, neither performed 284 better in additive, recessive or over-dominant genetic models.
286
Discussion
287
Focusing on 143 T2DM related metabolites in a genetically isolated population, we 288 detected a strong heritable component and evidence for the effects of inbreeding on 289 metabolism at the population level. We showed that some part of the variation in all of the 290 metabolites studied can be attributed to the pedigree component, with heritability ranging 291 from 0.06 to 0.39. We also showed that a total of 13 metabolites are influenced by inbreeding, pathways. To our knowledge remaining promising metabolic pathways are yet to be studied.
345
In conclusion, our study points out several metabolic pathways, clustered under the The effect of inbreeding values on the metabolite profiles and relation to T2DM risk factors. Figure 4A shows the correlation between the inbreeding coefficients and the metabolites and T2DM-related risk factors. Figure 4B correlation between the inbreeding coefficients and the metabolites after adjusting for BMI. Metabolites with at least one suggestive P-value of association (<0.05) are shown with ".".
Significance after correction for multiple testing (P-value < 2.8 × 10 -3 ) is marked with a "* " . Purple:
positive association. Green: negative association. The depth of purple and green presents the value of correlation coefficient. F-GW: whole genome array based inbreeding coefficient. F-EXOME: the combination of exome chip and exome sequence based inbreeding coefficient. F-PED: Pedigree based inbreeding coefficient.
